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(54) Process for the production of low substitute, water soluble carboxymethylcellulose 

(57) This patent is for a process for the production of low substitute, water soluble 

carboxymethylcellulose with DS values less than 0.5, whereby water solubility is already achieved 
at values less than 0.4, and products having a water insoluble content of approximately 5% or 
less are obtained. During this process, preactivated cellulose is transferred into an aqueous 
organic system of very precise, optimal conditions for the contents which include the reacting 
agents and the liquid components such as water and accompanying mixable organic liquids. 
According to invention, a mol ratio of the cellulose anhydroglucose unit to the soda lye is 
established in a range of 1:0.3-0.8 and to the monochloracetic acid in a range of 1:0.3-0.8 with a 
mass ratio of the cellulose to water of 1 :0.5-1 .5 and to the organic liquid, for example, ethanol, 
isopropanol, acetone, of 1 :1-1 0, whereby the water content in the liquid phase is set to between 
15 and 35%. In the alkalization step the alkali of the activated cellulose is dissolved in part of the 
aqueous organic phase in such a way that an alkali concentration between 6% and the saturation 
concentration, preferably between 9 and 14%, is achieved. 
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Title of invention 

Process for the production of low substitute, water soluble carboxymethylcellulose 
Area of applie d"" of invention 

This invention is for a process for the production of low substitute, water soluble ^^me%lcellulose 

k- h Tfn «ervp as a thickener adhesive or other agent which helps achieve certain desired effects in the 
?Se™£ fl£ and pharmaceutical industries with many other areas of 

application. 

r.haracteris"^ nf curren t technical solutions 

currently the sodium salt of the carboxymethylcellulose (CMC) can be obtained by transferring the alkali 
SKSSSdiloiBoellc acid into" a medium containing water and mixable organjc Nuids ^ such as 
afZlos According to a process for the production of carboxymethylcellulose as descnbed n DE-OS 1 

4 8 238 th^e advantage of using such organic liquids is that the cellulose material hardly wells during the 
tr^anM^i-po^ structure of the starting material remains unchanged, with water soluble 
nmriucts ^beino v elded at an average degree of substitution (DS) greater than approximately 0.5 The 

o rod uc fon Za e soluble CMC with DS values less than 0.5 currently requires the use of special very 
production oi waiei possible using a special conversion process, such as the one 

Sbed ^IS ! »JT 5 ru Ji Ssp'roSss in a proferfed manner, it is necessary to have a large 
descnbed nutwi= a r cellulose anhydroglucose in the 

S^i^J^rt Sln^SSqS asthediluting agent. After alkalization. the large excess 
of a ali mus be E*E2 M aK an ace'tic acid, for example, back to a level of 1 .2-1 1 .5 mol, per mo. 
n? SiSSucose so that the subsequent etherization reaction can be earned out to a water soluble 
orodud wtt DS = " 38 wSh approximately 0.48 mol monochloracetic acid per mol unit of anhydroglucose 
During tht process is necessary to dilute each part of cellulose with 12 parts water and a large amount 
^low alcohol 16.2 parts by weight, which greatly restricts the space-time yield. 
Furtheloro it is also well-known that treating the cellulose with ammon.a causes the cellulose structure 
Furthermore ii is aibuw because J f the conversion from ordered to less ordered areas, as 

in diluted alkali solutions, as described in DD-PS 118 096. 
renal of invention 

it is the ooal of the invention to develop a process for the production of carboxymethylcellulose which 
Sse fewe <*eSl especially monochloracetic acid and soda lye. and/or wrth an ^proved I space-time 

5 SaS other processes and yields producls, which are already water soluble with DS values < 
0.5 and containing only small amounts of material not soluble in water. 



Characteris es of invention 

' ThMask fofthetavention is to produce a low substitute, water soluble carboxymethylcellulose with a 
DS < 0.5 from a preactivated cellulose by alkalization and carboxymethylization in a partially non- 
aqueous reaction medium. 

' AcTnS '"the production of soluble carboxymethylcellulose ^overcomes 

The shortcomings and disadvantages of the processes currently in use and leads to products wrth 
acceptable water solubility DS values which are less than 0.5. In th.s process the ce lulose is 
activated preferably with liquid ammonia, and fermented by a process of carboxymethylization 
described in the following paragraphs with a comparatively small amount of sodium hydroxide, which 
S the range of 0.7-1 7 preferably 0.85-1 .25 mol, in particular double the mo number wrth respect 
o the use of monochloracetic acid, plus a small excess of approximately 5 mol % per mol unit o 
ce luk)se anhydroglucose. Furthermore, a liquid which can be mixed wrth water, for example, a low 
molecular alcohol such as ethanol or isopropanol, or a ketone such as acetone is added i ,n _ an 
amour that will produce a ratio of cellulose to water preferably in the range of 1 :0.5-1 .5 parts by 
wSgM and a ratio of cellulose to organic liquid in the range of 1:1-10, preferably 1:1-4 parts by 

The amount of monochloracetic acid required in the carboxymethylization process should be between 
0 3 and oTmol. preferably between 0.4 and 0.6 mol per mol unit of cellulose anhydroglucose which 
?s dissolved Tfter alkalization in a partial amount of the water and/or organ.c l.qu.d. and then added in 
ho fnnmnriflte wav for example by a spray process. The liquid portion is then proportioned out in 
Zff!^^^S^^LU£ during alkalization is between 6-/0 and the saturation 
concentration during the liquid phase, preferably between 9% and 1 1 %. 

The ^^^amoxymethylization process occurs by a rise in temperature and treatment in a temperature 
mnoe fmm 3™ o 100°C. preferably from 50' to 70°C. until the monochloracefc acid 'S almost 
comole SI converted in a suitable aggregate unit such as a kneading mixer, for example. According 
to ZS ?he Process, which uses fewer chemicals compared to current processes leads 0 low 
suSSe water soluble CMC products with DS values less than 0.5 and less than 0.4 when the 
process ?s carried out in a more ideal manner. Also, after centrifuging (15 minutes at 2000 g) certain 
pa^s which remained undissolved were still minimal resulting in a smaller amount of chemicals being 
used and higher quality products. 



A pplication examples 
Example 1 

100 parts by weight of beech sulfite cellulose are treated with liquid ammonia for 30 minutes at -50°C 
and the ammonia residue is steamed off afterwards. 

in a kneS mixer the activated cellulose is blended together with a finely d.v.ded moduli of 31 
parts b7wdght soda lye, 62 parts by weight water and 1 50 parts by weight ethanol (96%) and then 
alkanz^Tmom temperature for 30 minutes. Next a finely divided solution of 35 parts 
monochloracetic acid in 38 parts water and 90 parts ethanol is prepared, moced for 30 minutes then 
Ms Sure is heated to 50'C and converted at this temperature for 7 hours The reaction 'Product, 
which S worked up by being washed with aqueous methanol and then dried has a DS of 0^37 and an 
%££E?m^ of 3V in a replication experiment, the ceHulose which «w .not activated 
with ammonia yielded a product with a DS of 0.35 and an undissolved proportion of 12%. 



Example 2 



100 parts beech sulfite cellulose are activated with liquid ammonia as in the first example above, then 
alkalized I in 12.8% aqueous alcoholic soda lye and mixed with 0.6 mol/mol unit of the cellulose 



anhydroglucose using monochloracetic acid. The difference between this process and the one in the 
first example is that here the mixture is heated to 70°C and carboxymethylized for 4 hours. The 
purified product has a DS of 0.42 and an undissolved proportion of 5.2%. In a replication experiment, 
the cellulose which was not activated yielded a product with a DS of 0.45 and an undissolved 
proportion of 18%. 



Patent claims 

Process for the production of low substitute, water soluble carboxymethylcellulose by converting 
preactivated cellulose, whereby the alkalization and carboxymethylization occurs in such a manner so 
that the mol ratio of the unit of cellulose anhydroglucose to sodium hydroxide is in a range between 
1 -0 7-1 7 preferably 1 :0.85-1 .25, the mol ratio of the unit of cellulose anhydroglucose to 
monochloracetic acid is in a range between 1 :0.3-0.8, preferably 1 :0.4-0.6. the mass ratio of cellulose 
to water is 1:0.5-1.5 and the mass ratio of cellulose to organic liquid is 1:1-10, preferably 1:1-4, and 
the water content in the liquid phase is between 15 and 35% and that the alkali is dissolved in a 
portion of the aqueous organic phase and added to the cellulose in the alkalization step, so that the 
concentration of sodium hydroxide is between 6% and the saturation concentration, preferably 
between 9% and 14%. 

Process according to claim 1, whereby organic liquids which are mixable with water such as low 
alcohols, preferably ethanol, isopropanol or low ketones, preferably acetone, are used. 



